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Objective: An important clinical question is how many
patients with acute schizophrenia do not respond to antipsy-
chotics despite being treated for adequate time and with an
effective dose. However, up to date, the exact extent of the
phenomenon remains unclear. Methods: We calculated the
nonresponse and nonremission percentages using individual
patient data from 16 randomized controlled trials (RCTs).
Six thousand two hundred twenty-one patients were assigned
to one antipsychotic (amisulpride, flupenthixol, haloperidol,
olanzapine, quetiapine, risperidone, or ziprasidone) at an ade-
quate dose; the response was assessed at 4-6 weeks. As various
definitions of nonresponse have been used in the literature, we
applied 4 different cut-offs covering the whole range of per-
cent Positive and Negative Syndrome Scale (PANSS)/Brief
Psychiatric Rating Scale (BPRS) reduction (<0%, <25%,
<50%, <75%).For symptomatic remission, we used the defini-
tion proposed by Andreasen without employing the time crite-
rion. Results: The overall nonresponse for the cut-off of <0%
PANSS/BPRS reduction was 19.8% (18.8%0—20.8%); for the
cut-off of <25% reduction it was 43% (41.7%—44.3%); for
the cut-off of <50% reduction it was 66.5% (65.3%—67.8%);
and for the cut-off of <75% reduction it was 87% (86%—
87.9%). The overall percentage of no symptomatic remission
was 66.9% (65.7%0—68.1%). Earlier onset of illness, lower
baseline severity and the antipsychotic used were significantly
associated with higher nonresponse percentages. Conclusions:
Nonresponse and nonremission percentages were notably
high. Nevertheless, the patients in our analysis could represent
a negative selection since they came from short-term RCTs
and could have been treated before study inclusion; thus, fur-
ther response may not have been observed. Observational
studies on this important question are needed.

Keywords: nonresponse/nonremission/unresponsive/
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Introduction

A considerable number of patients with schizophrenia
do not respond to antipsychotic drugs. Nevertheless,
the exact epidemiology of the phenomenon remains
unclear. Estimates regarding the percentage of patients
that do not respond or respond partially to treatment
vary a lot. For example, the treatment guidelines from
the American Psychiatric Association mention that
“about 10%-30% of patients have little or no response
to antipsychotic medications, and up to an additional
30% of patients have partial responses to treatment”
(Lehman et al.'), but the authors fail to provide any ref-
erence. Similarly, vague statements can be found in other
reports and textbooks such as “most controlled trials
continue to find a subgroup of 10 to 20% of patients
who derive little benefit from typical neuroleptic drug
therapy,”? “the general consensus is that from 5 to 25%
of schizophrenic patients are partially or totally unre-
sponsive to antipsychotic drug therapy,” “up to 30%
of patients fail to respond adequately to conventional
neuroleptic treatment,” or “it is generally accepted that
between 10 and 60% of patients with schizophrenia re-
spond poorly or only partially to antipsychotic treat-
ment” but all of these statements are not based on firm
evidence.

An important reason for the uncertainty about the
percentage of patients not responding to antipsychotics
is that definitions of response vary. Response to treat-
ment can be described as a clinically meaningful ame-
lioration of patient’s symptoms. Usually, it is estimated
based on a specific percentage reduction of the initial
total score in symptom rating scales such as the Positive
and Negative Syndrome Scale (PANSS)® or the Brief
Psychiatric Rating Scale (BPRS).” Nevertheless, differ-
ent cut-offs of percentage reduction have been applied
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in the literature (20%, 30%, 40%, and 50% have all been
used), making it difficult to provide a review of this ques-
tion. The situation has somewhat improved by the intro-
duction of the remission criteria according to Andreasen
et al,® but their limitation is that they depend a lot on the
baseline symptoms severity of the patients. For example,
if most patients are mildly ill at baseline, many will be in
remission at the end although they have improved only
little.

Having a more precise estimate about how many
patients do not respond to antipsychotic drugs would be
very important to inform patients, clinicians, and design-
ers of clinical trials about which rates of failure must be
expected from antipsychotic drug trials. We, therefore,
computed the nonresponse and nonremission percent-
ages in a large dataset of randomized multicenter trials
and presented them in a systematic way. In addition, we
attempted to identify clinically useful baseline predictors
of later nonresponse to treatment.

Methods

The Database

We used individual patient data from 16 randomized
controlled trials (RCTs) that compared the efficacy of
olanzapine or amisulpride with other antipsychotics or
placebo for the treatment of patients with acute exacer-
bation of schizophrenia. Treatment efficacy was meas-
ured using the PANSS scale in 8 studies and the BPRS
scale in the other 8 studies. The 16 RCTs were sponsored
by the pharmaceutical industry and have already been
published.!®? All trials were randomized, and all, but
one open-label," were double-blind. One study included
only first-episode patients*' and one study patients with
predominant negative symptoms.”® Important char-
acteristics of the included studies are presented in the
supplementary eTable 1.

As our research question was how many patients do
not respond to antipsychotic medication after adequate
time of treatment, we defined a period of 4-6 weeks
(preferably 6) as follow-up time to assess response®
and we excluded patients who received placebo or an
antipsychotic drug at an ineffective dose, ie, outside
the target dose ranges according to the International
Consensus of Antipsychotic Dosing published by
Gardner et al.’’ Six thousand two hundred twen-
ty-one patients who received amisulpride (N = 1092),
flupenthixol (N = 62), haloperidol (N = 1421), olan-
zapine (N = 2604), quetiapine (N = 175), risperidone
(N = 596), and ziprasidone (N = 271) were included in
the analysis. The mean age of the included patients was
37.2 years (CI: 36.9-37.5), the mean duration of illness
was 13.6 years (CI: 13.4-3.9), and most of them were
males (65.8%, N = 4093).

640

Response Criteria

The primary objective of our analysis was to identify how
many patients do not respond to antipsychotic drugs. Our
primary criterion was therefore defined as <0% reduction
of the total score of the PANSS or the BPRS. This is the
most stringent definition of absolute nonresponse which
was also used for the predictor analysis. Moreover, we
applied various degrees of nonresponse as suggested by
Leucht et al.>?%® This means that we provided the per-
centage of nonresponders in 25% steps, ie, how many
patients had less than 25% BPRS/PANSS reduction, less
than 50% BPRS/PANSS reduction, and less than 75%
BPRS/PANSS reduction. The advantage of this display
is that it illustrates the full distribution of nonresponse
rather than one arbitrary cut-off. Notably, studies have
shown that a cut-off of at least 25% PANSS/BPRS score
reduction roughly corresponds to “minimally improved”
according to the Clinical Global Impression (CGI-1)* of
the raters while a cut-off of 50% reduction to a CGI-I
of “much improved.”?!** In addition, we assessed treat-
ment nonresponse defined as less than 20% PANSS/
BPRS reduction since this definition has been frequently
applied in the literature.’** For remission, we used
the consensus criteria proposed by Andreasen et al.’*
According to these criteria, a patient is in remission if
8 key items of the PANSS are rated as “mildly present”
or better for at least 6 months. As we used results from
short-term clinical trials, the time criterion for assessing
remission was not employed. In a secondary analysis, we
examined nonresponse and nonremission rates in posi-
tive symptoms applying the same cut-offs as above (eg,
<0%, <25%, <50%, and <75%). For illustration reasons,
we also calculated nonresponse and nonremission per-
centages across treatments within the same study and the
respective percentages of patients receiving placebo.
According to the definitions above, nonresponse and
nonremission represent 2 inherently different measurements
of treatment efficacy; response shows how much a patient
improves, irrespectively of the presence or not of symp-
toms, whereas remission whether a patient has still symp-
toms, irrespectively of the magnitude of the improvement.

Statistical Analysis

For the calculation of the PANSS/BPRS percentage reduc-
tion from baseline to endpoint, we subtracted the 18/30
minimum score.** All analyses were based on the last
observation carried forward method (LOCF), where miss-
ing cases were replaced by the last available observation
(“once randomized, analyzed™).* In a sensitivity analysis,
we analyzed only the observed cases at 6 (or 4) weeks. In
a second sensitivity analysis, we excluded studies exam-
ining special populations such as first-episode patients or
patients with predominant negative symptoms.

We calculated the nonresponse and nonremission fre-
quencies for each study and synthesized them using the


http://academic.oup.com/schizophreniabulletin/article-lookup/doi/10.1093/schbul/sby095#supplementary-data

weighted average of their logit transformations; weights
were assigned according to the inverse of their variance.
A 95% confidence interval (CI) was derived assuming a
normal distribution. To test whether important study and
patient characteristics could independently predict non-
response defined as <0% PANSS/BPRS reduction at 6
weeks, a mixed-effects logistic regression model was used.
The fixed effects were gender, age, duration of illness, age
at onset, weight, total symptom severity score at base-
line, positive and negative symptom subscores at baseline
(for items see below), and antipsychotic drug used. The
study was used as a random effect indicating that there is
an extra variation in the model according to the study in
which patients were enrolled. Continuous predictor vari-
ables such as total, positive, and negative symptom sever-
ity scores at baseline need to be expressed in the same
scale; thus, whenever necessary, we converted the BPRS
total scores into PANSS using an established algorithm.*
Positive and negative symptom subscores were expressed
as BPRS subscores (BPRS items 4, 11, 12, and 15 for pos-
itive and 3, 13, and 16 for negative subscore) for which
all required items were available even when a patient was
assessed only by PANSS (PANSS items 2, 3, 6, and 23 for
positive and 8, 9, and 21 for negative subscore).**° The
analyses were made using Stata Release 12.°!

Results

Nonresponse and Nonremission Rates

The overall nonresponse for the cut-oft of <0% PANSS/
BPRS reduction was 19.8% (CI: 18.8%-20.8%); for the
cut-off of less than 25% reduction it was 43% (CI: 41.7%—
44.3%); for the cut-off of 50% reduction it was 66.5%
(CI: 65.3%—67.8%); and for the cut-off of 75% reduction
it was 87% (CI: 86%—-87.9%) (figure 1). For the frequently
used cut-off of less than 20% PANSS/BPRS reduction,
the overall nonresponse was 38% (CI: 36.7%-39.2%).
The pooled percentage of no symptomatic remission was
66.9% (CI: 65.7%—68.1%). Table 1 presents the nonre-
sponse and nonremission rates per study, supplementary
eTables 2 and 3 present the rates across treatments within
each study and in placebo arms, and supplementary
eFigures 1 and 2 show the distribution of percent total
score reduction with antipsychotic drug treatment and
placebo, respectively. Nonresponse and nonremission
rates in positive symptoms did not differ much from the
rates based on total scores (supplementary eTable 4).

Sensitivity Analyses

When only observed cases were examined, the overall
nonresponse for the cut-off of <0% PANSS/BPRS re-
duction was 8.8% (CI: 7.9%-9.7%); for the cut-off of less
than 25% reduction, it was 29.3% (CI: 27.9%-30.8%); for
the cut-off of 50% reduction, it was 56.9% (CI: 55.4%—
58.5%); and for the cut-off of 75% reduction, it was 83.1%
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Figure 1. Overall frequency of nonresponse and nonremission.
The first 4 bars display the overall frequency of nonresponse
according to the following criteria of nonresponse: <0%, <25%,
<50%, and <75% PANSS/BPRS total score reduction. The fifth
bar displays the overall frequency of nonremission according to
Andreasen criteria. The error bars display the 95% confidence
intervals.

(CI: 81.9%-84.3%). The pooled percentage of no sympto-
matic remission was 58.2% (CI: 56.7%-59.7%). The non-
response and nonremission rates of observed cases per
study and intervention, and in the positive symptoms are
presented in the Supplementary appendix (supplementary
eTables 5-8 and supplementary eFigures 3 and 4).

When studies in specific populations were excluded (ie,
one in first-episode patients*! and one in patients with
prominent negative symptoms?®), the overall nonresponse
for the cut-off of <0% reduction was 19.2% (CI: 18.1%—
20.2%); for the cut-oft of less than 25% reduction, it was
41.8% (CI: 40.5%—43.1%); for the cut-off of 50% reduc-
tion, it was 65.5% (CI: 64.1%-66.8%); and for the cut-
oft of 75% reduction, it was 86.4% (CI: 85.4%—87.4%).
The pooled percentage of no symptomatic remission was
66.4% (CI: 65.1%—67.6%).

Mixed-Effects Logistic Regression Analysis

Earlier onset of illness and lower baseline severity in
terms of PANSS total score were significantly associated
with higher nonresponse rates whereas treatment with
amisulpride, olanzapine, or risperidone was significantly
associated with lower nonresponse rates (table 2). The
initial investigation of significant variables had pointed
out baseline severity of positive and negative symptom
subscores as well (supplementary eTable 9). However,
after including baseline total scores in the same model
with baseline positive and negative subscores, the effects
of the latter 2 variables were no longer significant. Results
of the regression analysis of observed cases are similar
(supplementary eTable 10).
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Table 1. Nonresponse and Nonremission Rates (LOCF)

Study N <0% <25% <50% <75% Nonremission
Beasley et al'! 50 15 32 43 48 43
(30%) (64%) (86%) (96%) (86%)
Beasley et al? 202 53 89 133 178 —
(26.2%) (44.1%) (65.8%) (88.1%)
Beasley et al'® 252 60 105 183 238 193
(23.5%) (41.2%) (71.8%) (93.3%) (76%%)
Breier et al* 548 75 201 352 481 360
(13.7%) (36.7%) (64.2%) (87.8%) (66.5%")
Carriére et al'® 202 15 52 105 173 144
(7.4%) (25.7%) (52%) (85.6%) (71.3%)
Colonna et al” 486 62 173 309 436 345
(12.8%) (35.6%) (63.6%) (89.7%) (71%)
Keefe et al? 414 106 274 377 410 328
(25.6%) (66.2%) (91.1%) (99%) (82%%)
Kinon et al® 346 98 212 306 339 272
(28.3%) (61.3%) (88.4%) (98%) (78.8%%)
Lieberman et al’! 263 52 115 183 244 167
(19.8%) (43.7%) (69.6%) (92.8%) (63.7%%)
Moller et al®? 191 38 60 98 138 114
(17.3%) (31.4%) (51.3%) (72.3%) (59.7%)
Peuskens et al'” 228 32 66 116 189 138
(14%) (29%) (50.9%) (82.9%) (60.5%)
Puech et al'® 258 39 63 99 183 152
(15.1%) (24.4%) (38.4%) (70.9%) (58.9%)
Sechter et al? 310 29 70 155 247 129
(9.4%) (22.6%) (50%) (79.7%) (41.9%%)
Tollefson et al'3 1996 448 993 1493 1871 1351
(22.4%) (49.8%) (74.8%) (93.7%) (70.5%%)
Tran et al' 339 49 110 235 310 223
(14.5%) (32.5%) (69.3%) (91.5%) (66.4%%)
Wetzel et al”® 133 17 32 48 80 56
(12.8%) (24.1%) (36.1%) (60.2%) (42.1%)
Weighted mean (CI) 6221 19.8% 43% 66.5% 87% 67.5%

(18.8%-20.8%)

(41.7%44.3%)

(65.3%-67.8%) (86%-87.9%) (66.2%68.7%)

Note: To obtain response rates, percentages should be subtracted from 100%. That means that the cumulative response rate for the cut-
off >0% is 80.2%, for the cut-off >25% it is 57%, for the cut-off >50% it is 33.5%, for the cut-off >75% it is 13%, and for remission, it is
32.5%. CI, 95% confidence interval; LOCEF, last observation carried forward method.

aSlightly different total number of patients (V) for remission because those in remission at baseline were removed from the analysis: 254;

541; 400; 345; 262; 308; 1916; 336.

Discussion

Our analysis was based on 16 studies including 6221 par-
ticipants randomly assigned to 7 different antipsychotics.
The results of our study could provide an important in-
sight in the frequency of nonresponse and nonremission
in schizophrenia. Approximately 2 out of 10 patients
(19.8%) starting treatment with an antipsychotic drug did
not show any symptom improvement after 4-6 weeks of
therapy (0% PANSS/BPRS reduction) whereas for the re-
sponse criterion of at least 25% PANSS/BPRS reduction,
approximately 4 out of 10 patients (43%) did not respond
to antipsychotic treatment. Considering that less than 0%
PANSS/BPRS score reduction basically means symptom
worsening and less than 25% score reduction means that
patients are at best minimally improved compared with
baseline,*'* these criteria of nonresponse are extremely
stringent and do not meet clinicians’ expectations of
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treatment efficacy for the typical patient presented with
acute schizophrenia and treated with an adequate dosage
of an antipsychotic drug. However, nonresponse rates
according to these criteria were very high. When more
demanding definitions of response such as at least 50%
or 75% PANSS/BPRS reduction were applied, most of
the patients suffering from schizophrenia did not respond
to acute treatment (66.5% and 87%, respectively). Similar
results to the 50% cut-off were obtained for no sympto-
matic remission (66.9%).

Up to date and despite numerous conflicting state-
ments,>*>> the belief that about one third of patients show
inadequate response to antipsychotic medication has pre-
vailed among psychiatrists and in medical literature.'#
Our results, based on a large sample, map the full range
of response to antipsychotic treatment and provide the first
solid evidence that a considerable number of patients in clin-
ical trials do not respond at all to antipsychotic treatment.
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Table 2. Mixed-Effects Logistic Regression Analyses for Predicting Nonresponse Defined as <0% PANSS/BPRS Reduction (LOCF)

Coefficient SE z P Upper limit Lower limit

Sex -0.112 0.0703 —-1.60 110 —-0.250 0.026
Age —-0.002 0.0031 -0.80 426 —-0.009 0.004
Duration of illness 0.006 0.0034 1.64 102 —0.001 0.012
Age of onset? -0.014 0.0046 -3.12 .002 —-0.023 —0.005
Weight 0.001 0.0019 0.77 .443 —-0.002 0.005
PANSS total score at baseline® -0.010 0.0019 =5.44 .000 -0.014 —-0.007
BPRS positive subscore at baseline® 0.006 0.0138 0.45 .649 -0.021 0.033
BPRS negative subscore at baseline® —=0.007 0.0139 -0.49 .625 —-0.034 0.020
Antipsychotic drugs (haloperidol is the reference group)

Amisulpride —-0.389 0.1559 -2.49 013 —0.694 —0.083

Flupentixol —-0.256 0.4683 -0.55 .585 -1.174 0.662

Olanzapine -0.279 0.0876 -3.19 001 —-0.451 —-0.108

Quetiapine 0.176 0.2496 0.70 481 —-0.313 0.665

Risperidone —0.387 0.1636 -2.36 018 —-0.708 —0.066

Ziprasidone 0.346 0.2533 1.37 172 —-0.151 0.842

Note: For the continuous predictor variables (eg, age of onset, PANSS total score at baseline, etc.), positive coefficients (>0) indicate

that the nonresponse rates increase as the predictor variable increases while negative coefficients (<0) indicate that the nonresponse rates
increase as the predictor variable decreases. For categorical predictor variables (eg, gender, antipsychotic drug), positive coefficients
indicate that the displayed categories (eg, quetiapine, ziprasidone) are associated with higher nonresponse rates while negative coefficients

indicate that the displayed categories (eg, female gender; amisulpride, olanzapine, and risperidone, etc.) are associated with lower
nonresponse rates. LOCF, last observation carried forward method; PANSS, Positive and Negative Syndrome Scale; BPRS, Brief

Psychiatric Rating Scale.

*Age of onset and PANSS total score at baseline were included in the same model.
®Age of onset, PANSS total score at baseline, BPRS positive subscore and BPRS negative subscore were included in the same model.

Higher rates of nonresponse were observed in patients
with earlier onset of illness, lower baseline total symptom
severity score and in patients not treated with amisul-
piride, olanzapine, or risperidone. Early onset of ill-
ness has already been identified as a predictor of poor
response to antipsychotic treatment’> although there
is recent evidence that the effect of earlier onset may be
mediated by the duration of untreated psychosis and the
number of relapses’’ rather than predicting response it-
self.’® Thus, achieving and maintaining remission early
during the course of schizophrenia is critical since it
may improve longer-term outcomes.” In line with pre-
vious reports,*! our study also associated lower baseline
symptom severity with poorer response to treatment. As
for amisulpride, olanzapine, and risperidone, these anti-
psychotics are proven to be more efficacious when com-
pared with the other major antipsychotics,” but, since
the power of the comparisons between the included anti-
psychotics varied a lot, no firm conclusion can be driven
based on our data.

Strengths and Limitations

The main strength of our analysis is the inclusion of a
large sample of patients which makes our results rather
robust. Further, the use of individual patient data enabled
us to apply uniform definitions of nonresponse and non-
remission and to provide a pooled estimate for all stud-
ies, surpassing the lack of consensus regarding response
definition among single studies. Moreover, although not

all patients responding to antipsychotics should be attrib-
uted to treatment, the included RCTs are from years ago,
before the placebo response became alarmingly high.®
Drug response, which is the interest of the present anal-
ysis, remained stable over the years in placebo-controlled
trials® or even decreased in head-to-head comparisons of
antipsychotics,* which form the majority of our included
trials. Thus, had we a set of older trials, the response
could have been higher.

Nevertheless, a number of limitations should be
addressed. The patients in our analysis were highly
selected since they came from RCTs with strict inclu-
sion and exclusion criteria. For example, for ethical and
safety reasons, suicidal patients and other highly symp-
tomatic patients who might respond particularly well
to antipsychotic drugs are usually excluded from RCTs.
Highly symptomatic patients cannot be included, be-
cause they have so many positive symptoms that they
are unable to sign the often several pages long informed
consent forms and need immediate treatment. But, we
have shown that such patients benefit the most.%' In
addition, pharmaceutical companies are trying to con-
duct large trials to assure statistical significance which
leads to more recruitment pressure; the “patient clock™
is running down, thus patients are recruited quickly by
professional centers; most of them are improved and sta-
bilized on antipsychotics and enter an RCT after a short
wash-out phase of a few days. As most of the antipsy-
chotic effect occurs early on,%7 further response may
not be observed which could, at least partly, explain the
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relatively low number of responders. The increased “re-
lapse” rates on placebo (supplementary eTable 3, patients
with <0%) also point to the direction that previous anti-
psychotics were beneficial. Moreover, since many anti-
psychotics are nowadays available, patients think twice
before consenting to an RCT and those who do consent
can create negative selection; samples usually include
chronic patients, either partial nonresponders who con-
sent to an RCT hoping for an improvement with the new
drug or the so-called “professional patients” who may
benefit from a free trial by answering a newspaper ad-
vertisement. And, although there is some evidence that
patients treated in RCTs do not differ much from those
in epidemiological studies, at least in first-episode psy-
chosis trials,®® in our analysis there was just one study
that was restricted to first-episode patients.?! Therefore,
the results are not necessarily generalizable to routine
care and replications in large naturalistic studies would
be useful; pharma critical readers should take this situ-
ation into account.

Furthermore, results are based on short-term data
(4-6 weeks), and remission is only symptomatic; al-
though most patients with schizophrenia improve con-
siderably during the first 2 weeks of treatment,’” more
time may be needed until antipsychotics develop their
full effects.®®"! Moreover, our sample was large (>6000
patients) and included many antipsychotics, but it is
still a “convenience” sample in that we used the data
obtained from just 2 companies; there are more antipsy-
chotics and many more RCTs to be examined. In addi-
tion, despite the use of the same criteria for nonresponse
and nonremission, the heterogeneity of the rates among
single studies remained very high, which could be attrib-
uted to clinical characteristics,”” challenging the statis-
tical grounds of the pooled estimates. Finally, it should
be noticed that the true nonresponse rates are somewhere
in between results in table 1 (LOCF) and in supplemen-
tary eTable 5 (observed cases). Table 1 shows larger non-
response rates as these participants spent less time under
treatment. These results are valid if patients dropped out
because of lack of improvement; but, if they dropped
out due to side-effects, then table 1 may exaggerate the
nonresponse rates as these patients could have improved
had they stayed in the trial. Nevertheless, in RCTs in
patients with schizophrenia, more participants withdraw
because of inefficacy.®

Notwithstanding these limitations, our results provide
a unique insight in the question how many patients do
not respond to antipsychotic treatment. Future studies
should consistently report their results in steps of 25%
PANSS/BPRS score reduction from baseline to end-
point (unimproved or worse, up to 25% PANSS/BPRS
reduction from baseline, up to 50%, up to 75%) as well
as remission rates; in such a way, we would soon have
estimates based on larger patient samples on this impor-
tant question.
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Supplementary Material

Supplementary data are available at Schizophrenia
Bulletin online.
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